Background
For many cancers, surgery remains the primary curative treatment. [1] [2] [3] Geriatric patients experience increased rates of surgical complications compared with younger patients, leading to decreased long-term survival and delayed recovery to preoperative levels of functional independence. 4 Older patients also face longer hospital stays and higher rates of intensive care unit (ICU) admissions, with the associated adverse effects of delirium, malnutrition, infections, adverse drug effects, and functional decline. 2, 5, 6 However, patient age alone is no longer considered sufficient to stratify risk in surgical patients. 6, 7 It is now believed that management of oncogeriatric patients can be improved by performing a preoperative physical fitness assessment and optimizing perioperative care. 2 The American Society of Anesthesiologists physical status (ASA PS) classification system is widely used in preoperative risk assessment. This system includes 6 classes based on preoperative comorbidities, [8] [9] [10] [11] [12] and these classifications have been shown to accurately stratify most patients by short-and long-term outcomes, including postoperative adverse effects, operative duration, hospital length of stay (LOS), ICU admissions, and survival. 8, [10] [11] [12] Furthermore, the ASA system is easy to use and has broad awareness and acceptance. 8, 9 However, its use in the geriatric oncology population has been questioned. In one study of 178 patients aged $70 years who underwent elective colorectal surgery, ASA classification was not associated with postoperative complications. 5 Another study of 460 patients with cancer with a mean age of 76.9 years who underwent breast (47%), gastrointestinal (31%), or genitourinary surgery (15%) found that ASA classification $PS II was associated with a higher incidence of postoperative major complications (odds ratio [OR], 1.96) but not with hospital LOS or 30-day mortality. 13 It has been proposed that assessing the fitness level of older patients with cancer preoperatively using a method that elicits additional information may enhance our ability to predict postoperative outcomes, overcome the limitations of the ASA classifications, and inform the design of interventions to improve postoperative outcomes. 2, 14, 15 One such method is the comprehensive geriatric assessment (CGA), which includes appraisals of physical, cognitive, psychological, and nutritional status; assessment of degree of social support; and review of medications. 2, 5, 13, 14, [16] [17] [18] [19] CGA can identify functional impairments that often go undetected by usual physical examination or patient history and can enable accurate risk quantification for severe treatment-related toxicities. Furthermore, deficits in CGA have been shown to correlate with overall survival for patients with many tumor types, 20 and CGA may elicit information that can inform surgical planning and decision-making. 14 In this study, we investigated the distribution of ASA classifications among geriatric oncology patients and the prevalence of CGA deficits for each ASA classification. We then compared ASA classification and deficits in CGA domains with 6-month postoperative survival.
Patients and Methods
This study was approved by the Institutional Review Board at Memorial Sloan Kettering Cancer Center (MSKCC). Older patients with cancer who presented to MSKCC geriatrics clinics for preoperative evaluation between January 2015 and April 2018 underwent CGA. The MSKCC Geriatrics Service performs preoperative evaluation of patients aged $75 years. The MSKCC Surgery Services do not currently use a standard frailty screening tool for referral to the Geriatrics Service; referrals are provided based on the surgeon's clinical judgment. Geriatricians and geriatric nurses perform CGAs during preoperative evaluation. Patients who had a CGA performed and then underwent elective surgery that required hospitalization and had at least 6 months of follow-up were included in the final analysis. After surgery, all patients were managed by both the Geriatrics and the Surgery Services.
Measurements
The CGA instruments performed are listed in Table 1 . The cumulative geriatric deficit was calculated as the number of abnormal values out of the 13 evaluated CGA instruments (within 8 domains). The ASA classification includes 6 categories: PS I, normal healthy patients; PS II, patients with mild systemic disease with no functional limitation; PS III, patients with severe systemic disease that leads to functional limitation but not incapacitation; PS IV, patients with incapacitating disease that poses a constant threat to life; PS V, patients who are moribund and not expected to survive beyond 24 hours; and PS VI, patients who are brain-dead and undergoing organ donation. 10 ASA classification was retrieved from preoperative anesthesiology notes.
Anesthesiologists had access to preoperative notes from the MSKCC Geriatrics Service before they determined ASA classification.
Outcome Variables
Mortality status was retrieved from the Social Security Death Index. Surgical adverse effects were retrieved from electronic medical records and graded according to the Clavien-Dindo classification system. 21 In this system, adverse effects are graded based on their severity. A grade #2 adverse effect is considered minor, whereas grade $3 is considered major. Admissions to the ICU and hospital or visits to the emergency department within 30 days, hospital LOS, and preoperative albumin level were captured from electronic medical records. Other variables assessed preoperatively included sociodemographic characteristics (age, sex, education, marital status) and surgical characteristics (site and duration of surgery, intraoperative blood loss).
Analysis
Descriptive analysis was performed. Univariable analysis was performed to assess the correlation between ASA classification and sociodemographic characteristics, surgical characteristics, CGA items, number of CGA deficits, and outcomes. Multivariable analysis was performed to assess the relationship between ASA classification and variables significantly (P,.05) associated with ASA classification and 6-month mortality.
Results
In total, 980 patients were included in the study; 81 patients (8.3%) died within 6 months of surgery. Most patients were classified as ASA PS III (85.4%), 6.6% were classified as PS II, and 8.0% were classified as PS IV. Baseline patient characteristics, including demographic characteristics, preoperative albumin level, operative duration, intraoperative blood loss, and hospital LOS, are provided in Table 2 . The most common surgical sites/ procedures were hemicolectomy (n5381; 33%), head and neck cancer (n5242; 21%), gynecologic (n5229; 19.8%), hepatobiliary and pancreas (n5150; 13%), and lung resection (n5150; 13%). Among patients who underwent multiple procedures during the same operation, all procedures were counted (N51,143). ASA classification had a statistically significant relationship with age (mean patient age: PS II, 79.12 years; PS III, 80.21 years; PS IV, 83.4 years; P,.001). The relationship between ASA classification and operative duration was not statistically significant ( Table 2) .
The relationship between CGA deficits and ASA classification varied among the CGA instruments. Overall, ASA classification was strongly associated with deficits in the functional domains ( Figure 1 ). Higher ASA classification was significantly associated with higher rates of impairment in basic activities of daily living, instrumental activities of daily living, patient-rated Karnofsky performance status, and Timed Up and Go test. ASA classification was also significantly associated with polypharmacy and increased number of comorbid conditions. However, ASA classification was not associated with social support, distress, or cognitive status (Figure 1 ). Across the 13 instruments evaluated, higher ASA classification was associated with higher number of deficits per patient (mean deficits per patient: PS II, 4.03; PS III, 5.15; PS IV, 6.95; P,.001) (Figure 1 ). ASA classification was significantly associated with 30-day ICU admission (proportion of patients admitted to the ICU within 30 days: PS II, 3.1%; PS III, 5.0%; PS IV, 11.5%; P5.03). However, ASA classification was not associated with several other measures, including 30-day hospital readmission, 30-day emergency department visit, and minor or major adverse events (Table 3) . ASA classification was also not associated with 6-month mortality (PS II, 9.2%; PS III, 7.9%; PS IV, 11.5%; P5.51).
On multivariable analysis that compared ASA classification and number of geriatric deficits with 6-month mortality, number of geriatric deficits was strongly associated with higher risk of 6-month mortality (OR, 1.14; P5.01); risk of 6-month mortality did not differ significantly between ASA PS III or PS IV versus PS II (PS III: OR, 0.86; P5.81; PS IV: OR, 0.44; P5.30). Thirty-day ICU admission (OR, 2.77; P5.03), hospital LOS (OR, 1.03; P5.02), and preoperative albumin level (OR, 0.36; P5.004) were also associated with 6-month mortality (Table 4) .
Discussion
This study investigated the distribution of ASA classifications and the prevalence of CGA deficits for each ASA classification among patients with cancer aged $75 years. ASA classification and number of CGA deficits were also compared with 6-month mortality. Among the study patients, .85% were classified as ASA PS III. Higher ASA classification was associated with deficits in patientrated Karnofsky performance status, basic activities of daily living, instrumental activities of daily living, Timed Up and Go test, polypharmacy, and multiple comorbid conditions. ASA classification was not associated with 6-month mortality. However, for each added geriatric deficit, 6-month mortality increased by 14% (P5.01) despite adjustment for age, ICU admissions, hospital LOS, and preoperative albumin level.
Literature on the relationship between ASA classification and postoperative survival suggests there is a strong correlation. Hamel et al 22 investigated a large cohort of patients aged .80 years enrolled in the Veterans Affairs National Surgical Quality Improvement Project who underwent noncardiac surgery (N526,648) and concluded that ASA classification was strongly associated with survival (OR, 1.9; P,.001). Other groups have found that ASA classification correlates with survival among geriatric patients with colorectal cancer (hazard ratio [HR], 2.72; P5.023) 23 and head and neck cancer (HR, 2.1; P,.005).
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However, in our study, ASA classification was not associated with 6-month survival. One reason for this may be the large patient volume seen at MSKCC, a comprehensive cancer center specializing in cancer surgeries. Lower rates of mortality and improved outcomes have been correlated with high surgical volume in studies spanning decades. [25] [26] [27] As a result, the association between ASA classification and outcomes may be less pronounced at tertiary care hospitals than at other places. Another possible explanation for such a finding is the distribution of ASA classifications in our cohort, with most patients categorized as ASA PS III-the use of additional methods may have resulted in better stratification. ASA classification was not significantly associated with hospital LOS, 30-day emergency department visit, 30-day readmission, or minor and major adverse events. Failure to find such a correlation could be attributable to our postoperative care process for geriatric oncology patients. 28 We perform CGA and management in the preoperative period, and patients are co-managed by the MSKCC Geriatrics and Surgery Services in the postoperative period. This intervention paradigm has been shown to improve outcomes of older patients, especially after orthopedic surgery. 29 In addition, a perioperative program that includes multiple care pathways-known as enhanced recovery after surgery (ERAS)-has been implemented by many surgical departments at MSKCC. ERAS has been associated with shorter hospital LOS, lower morbidity, and reduced readmission rates, [30] [31] [32] and this might be at least partially responsible for the lack of correlation between ASA classification and outcomes in the present study. Number of geriatric deficits, after adjustment for ASA classification, was strongly associated with postoperative 6-month survival. Accumulating evidence confirms that CGA is a valid tool for prediction of survival in the oncogeriatric population. Geriatric markers of frailty, including functional deficits, have been found to be associated with mortality, hospital LOS, and likelihood of discharge to a nursing facility. 33, 34 In our experience, performing preoperative CGA and postoperative geriatric comanagement is feasible as routine care. 35 However, a 2016 survey of surgeons' attitudes, conducted by the International Society of Geriatric Oncology, found that only 6.4% of respondents performed geriatric assessment routinely. 36 One possible barrier to implementation of CGA in perioperative settings could be the time required to complete such assessments. Preoperative assessment of cancer in the elderly-a CGA for the assessment of oncogeriatric surgical fitness that has been shown to predict postoperative adverse effects and hospital LOS-requires 20 minutes to complete. 13 Increased interest in properly assessing older adults in preoperative settings led investigators to develop a range of screening tools to detect frailty in patients with cancer. 28, 36, 37 CGAbased screening tools such as the G8 and the Vulnerable Elders Survey (VES-13) attempt to leverage improved detection of frailty to ensure appropriate medical care planning in accordance with the patient's preoperative risk. 13, 15, [38] [39] [40] G8 and VES-13 can be completed in as little as 5 minutes. 40 CGA remains the most widely recognized assessment method for the care and treatment planning of geriatric patients. 36 At MSKCC, the Electronic Rapid Fitness Assessment is routinely administered by the Geriatrics Service, enabling patient-reported assessments to be completed online before the preoperative appointment, which can reduce the completion time in clinic to 11 minutes. 28 Some practitioners have argued that the time spent administering the CGA is more than reasonable, considering that the information can be used to estimate survival and assess the risks of treatmentrelated adverse effects. 41 The overall reduction in assessment completion times reported recently 42 and the best practice guidelines for proper preoperative assessment of older patients 43 have, in our experience, increased interest in the adoption and expanding use of CGA in surgical oncology clinics.
This study has several limitations. Because all patients in the study cohort were from a single institution, excluding emergency surgical cases, our results may not be generalizable; therefore, studies comparing CGA deficits with ASA classification should be performed at other institutions or in a multi-institutional setting. In addition, patients aged $75 years who were not referred to the Geriatrics Service preoperatively and did not have a CGA performed were not included in the study. The study cohort included only patients who underwent preoperative evaluation (and CGA) by a geriatrician, followed by postoperative geriatric comanagement. Although we have not assessed the use of supportive services (eg, physical therapy) in the postoperative period, especially for patients with more geriatric deficits, it is likely that our interventions actually weakened the relationship between geriatric deficits and 6-month survival among these patients. In the future, we plan to elaborate on the use and impact of supportive services for patients who are comanaged by the Geriatrics Service compared with those who do not receive geriatric comanagement. Moreover, our mortality data were retrieved from the Social Security Death Index, and therefore this study is limited by not differentiating between cancer-related and non-cancer-related causes of mortality. Similarly, we did not have data on neoadjuvant or adjuvant chemotherapy and/or radiation. We selected 6-month mortality as a relatively short-term outcome to reduce the degree of limitation that these issues pose for our study finding. This study also has several strengths. It is one of the largest studies of patients with cancer aged $75 years who have undergone surgery. All patients in our study underwent CGA. Although the single-institution nature of the study limits the generalizability of our findings, this design reduces the influence of variability in postoperative care processes, resources, and surgeon experiences among different institutions on 6-month mortality.
Conclusions
In our cohort of patients with cancer aged $75 years, ASA classification, despite a strong relationship with multiple CGA deficits, was not associated with 6-month postoperative mortality. However, CGA was strongly associated with 6-month mortality and can be a useful tool for surgical decision-making for these patients.
